Introduction
Adequacy of attached gingiva and its relation to preventing gingival inflammation and apical displacement of soft tissue margin are the debatable issue since the past. At a recent time, the surgical intervention for correction of the inadequate width of attached gingiva also reports contradictory opinion. Series of well-designed experiments and longitudinal study proved that the attached gingiva and its width, have little role in maintaining periodontal health [1, 2] . Inflammation plays a key role as the main future predictor of attachment loss and therapy should be directed at controlling bacterial plaque and reducing inflammation and there is no need to treat minimally attached gingiva. However, in some patients treatment might be required as the same condition may lead to exposure of an unacceptable amount of root surface, fear of losing a tooth if the patient is observant of receding gums and an inability to effectively perform plaque control in localized area. A study done by Lang & Loe at al [3] reported that plaque-free areas with 1 mm or more of attached gingiva were inflamed despite effective oral hygiene and recently in a long term study done for 18 to 35 years found that sites treated with gingival augmentation procedures experience a decrease in attachment loss in contrast to untreated sites [4] .
Regeneration of lost gingival tissues is an achievable goal today and of the several techniques available to increase the width of attached gingiva (AG), epithelized free autograft (Free Gingival Graft, FGG) is widely used since it was first described by Bjorn in 1963 [5] . Various factors interplay for the healing events that affect treatment outcome that varies from graft thickness, stabilization of graft, depth of vestibule, wound contraction/shrinkage and atraumatic surgical technique [6] .
We report here the treatment of four cases that underwent FGG procedure and the decision to treat was based on persistent gingival inflammation, a shallow vestibular depth in localized area and an aberrant frenum that restricted access for effective oral hygiene [7] . The primary objective of the treatment was to prevent progression and stabilize the band of attached gingiva. There was also an attempt to cover denuded root surface to prevent a recurrent recession by altering gingival thickness and to evaluate factors that may have an effect on the healing of recipient site. Based on visual analog scale (VAS), the patient reported esthetic outcomes that are the soft tissue color and texture were documented. Similarly, the expectations of patients were also evaluated on whether the graft per se conveys any greater resistance to further attachment loss and thus help in the maintenance of oral hygiene at 18 months to two years follow-up.
central incisors with overall satisfactory oral hygiene. Thick fibrous frenum pull was evident which destabilized the marginal gingiva on movement. The width of keratinized tissue (KT), AG and gingival recession (GR) was recorded with University of North Carolina-15 periodontal probe (Hu-Friedy). The junction of the attached and movable tissue was determined by rolling the alveolar mucosa coronally with the side of a probe. In cases where more than one tooth was treated, the area with least amount of KT was selected. Patients had normal biotype with scalloped gingiva and thickness of the gingiva ranged from least 1.5mm to maximum 2mm when measured with the direct method [8] . All surgical procedures, pre-operative and post-operative clinical evaluations were done by the author. Root surfaces were mechanically prepared with ultrasonic or hand instruments prior to the mucogingival procedure to allow biological attachment of the grafted tissue to it. Surgery was performed only when satisfactory plaque control was achieved.
Surgery
A written informed consent was obtained from each patient. The surgical procedure in the cases was similar [9] . The surgical site was anesthetized, soft tissue involving muscle and frenal insertions were removed by sharp dissection to ensure that the graft lies passively with no movement occurring during the function. Recipient site was prepared using a splint-thickness flap with and horizontal incision at the level of cemento-enamel junction extending from the line angle of the adjacent teeth on either side of the recession and two vertical incisions extending well into the alveolar mucosa.
Donor site: The Thickness of palatal tissue was assessed using an endodontic reamer after local anesthesia. Tin-foil templates were used to measure the size of the defect to be filled. These templates were transferred to the palate as a guide to the graft size. To fulfill the objectives of increasing zones of attached gingiva and root coverage procedures, a graft of approximately 1-1.5mm of uniform thickness was removed. Care was taken to avoid the palatine blood vessels. The graft obtained was finely inspected for any glandular or fatty tissue remnants. The harvested graft was then placed on the recipient site at the level of interdental papilla height of central incisors for adequate blood supply. No deliberate attempt was made to cover completely cover the root surface area. The graft was sutured by means of horizontal stabilizing sutures and interrupted 4-0 silk sutures. Good adaptation of the flap to the underlying tissues was ensured for adequate diffusion and vitality of tissues. A periodontal pack was placed to protect the surgical site and for the donor site, an acrylic palatal stent was made. An area of graft size with 1.5mm depth for placement of gel foam was made on the stent.
Postoperative instructions were given to the patients and were instructed to report to the department after 24 hours and after ten days. Patients were advised to use 0.2% chlorhexidine solution rinse twice a day during this period. Capsule Amoxicillin 500mg three times a day for 5days and Tablet ibuprofen 400mg two times daily for 3 days were prescribed. At 10 days the palatal wound healing was satisfactory. Visual analog scale (VAS) was used to evaluate patient reported esthetic outcome and expectations based on texture, color, maintenance of oral hygiene, the stability of gingival margins and overall satisfaction in the postoperative period at 18months to 2 years follow-up. A 10 cm VAS with 'unacceptable' at the left with score '0' and 'pleased' at the right end with score '10' as verbal end points was prepared. Forms were given to patients at their follow-up visits (Table 3) .
Case I
A 21-year-old female patient reported with the chief complaints of receding gums and difficulty in cleaning the root surface area for one year. The case was diagnosed with Miller's class II GR with an aberrant frenal pull (Fig.1a) (Table 1) . After scaling and control of inflammation, an FGG was planned (Fig.1b) . After initial preparation (Fig.1c) graft was inlayed on a vascular recipient bed (Fig.1d) . At 10 days, the healing was uneventful at both surgical sites but it showed no gain in gingival soft tissue at recipient site (Fig. 1e ) and after that, the patient lost to follow-up. However after 18 months, patient self reported to the department (Fig. 1f) . There was no deposition of calculus in the localized area with apparently healthy and stable gingival margins. The partial gain in root coverage was achieved through creeping attachment and good color match with adjacent gingiva was observed (Table 2) (Table 3 ). Case II A 25-year-old female patient reported with the chief complaint of long teeth since 2 years and fear of losing the tooth since 1 month. The case was diagnosed with Millers class III GR and had an aberrant frenal pull (Fig. 2a) (Table 1) . Clinically, the recipient bed appeared less vascular and roots seemed prominent (Fig. 2b) . After 10 days healing was uneventful (Fig. 2c) . At two years follow-up there was sufficient gain in soft tissue volume with the decrease in gingival marginal inflammation (Table 2 ). An increase in the amount of horizontal as well as vertical shrinkage with a patch like an appearance of the newly gained tissue was also observed that compromised the esthetics with adjacent gingival tissue (Fig. 2d) (Table 3 ). After 10 days, 2d: 2 years follow-up
Case III
A 19-year-old male patient reported with the chief complaint of difficulty in cleaning the lower root surface area and long teeth since 6 months (Fig 3a) ( Table 1 ). The case was diagnosed with Miller's class III GR and frenum pull (Fig. 3b) . Vascularity of the tissue was prominent during recipient site preparation (Fig. 3c) . Two weeks after treatment, a gain in gingival soft tissue was appreciable (Fig. 3d, 3e) (Table 2 ). At 9 months follow-up, there was no deposition of calculus in the localized area with apparently healthy and stable gingival margins and a good color match (Fig. 3f) (Table 3) . The patient had an open bite and was advised for orthodontic consultation but the patient was reluctant due to his financial status. 
Case IV
A 25-year-old female patient reported with the chief complaint of mobile teeth since 2 years and fear of losing the tooth since 6 months. The case was diagnosed with Miller's class III GR with aberrant frenum pull (Fig. 4a, b) (Table 1) . During the preparation of recipient site, as the teeth were positioned labial, less surface area was available and the site appeared less vascular. The depth of the vestibule was inadequate. After 10 days healing was uneventful and there was a gain in soft tissue (Fig. 4c) (Table 2) . At 2 year follow-up, there was an increase in width of AG (Fig. 4d) . However, appreciable horizontal and vertical shrinkage was observed with the patch like appearance of the tissues with no gain in root coverage. The gingiva was inflamed when the patient presented and maintenance of oral hygiene was not adequate. The patient was satisfied overall as there was a decrease in mobility and some gain in gingival soft tissue (Table 3 ).The patient was reinforced to maintain oral hygiene. 
Epithelized Free Autograft-A Case Report Series With Different Healing Outcomes
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II. Discussion
Transplantation of epithelized free autograft (Free gingival graft, FGG) is one of the most dependable procedures available for all of the above mentioned objectives [6] . The high predictability of this technique in humans has been well documented in histological, cytological and clinical studies [10] . Its autogenous character, ease of technique, cost effectiveness and together with the possibility of implementation in a group of teeth leads FGG to be accepted as the golden standard to increase attached gingiva dimensions [11] . There are several other techniques tried and amongst them, Acellular Dermal Matrix (ADM) allograft is emerging for its advantage of avoiding palatal complications [12, 13] . However, comparative studies evaluating ADM and free gingival graft show that ADM allograft exhibits more shrinkage and are less effective and predictable than an autogenous FGG [12, 14] . In this case series, all the patients underwent FGG procedure. The procedure was highly predictable in halting of the disease progression at 18 months to two years follow-up with a wider band of attached gingiva of 2-3mm comparable with other studies. The oral hygiene performance was relatively better for all patients except in case IV. Healing and the final esthetic outcome was, however different. There are various factors that affect the healing period of a free gingival graft. The most critical factor is the blood supply between free gingival graft and recipient site. Other factors include graft shrinkage, the thickness of the graft obtained from the palate, gingival biotype and suturing technique. In all four cases, similar surgical procedure, atraumatic graft stabilization for plasmatic circulation and suture technique was applied.
In the present case series, none of the patients showed any shrinkage at 10 days. There was no shrinkage in case I at 18 months and minimal in case III at 9 months follow-up. However, at two years followup considerable amount of shrinkage resulted in both vertical and horizontal dimensions in case II and case IV. Various amounts of graft shrinkage during the healing period have been reported which ranges between 12% and 48% [15] [16] [17] . Studies show that shrinkage occurs during the first year after surgery and the width of keratinized tissue remains stable after that [18, 19] . The results of the case series have demonstrated changes at an individual level. It is speculated that graft thickness might have a significant role in shrinkage. Thicker grafts are difficult to adapt and show more secondary contraction whereas thin grafts are susceptible to increase primary contraction [20] . To minimize the differences in shrinkage during healing, an adequate and standard graft thickness including palatal epithelium, lamina propria and a thin layer of submucosa of 1-1.5mm was considered to achieve all objectives. An effort was made to avoid deeper wound in the palate and subsequently to reduce post-operative discomfort. Similarly, tissue biotype can act as a significant factor that influences the esthetic treatment outcomes. Claffey and Shanley [21] noticed thin gingival tissue biotype to show more gingival recession than the thicker biotype and even the thin gingival biotypes to exhibit more shrinkage [17] . Case II and IV had biotype measurement of 1.5mm that was more on the thinner aspect which might be one of the reasons for maximum shrinkage in these cases. However, according to Fu et al [22] the underlying bone has a moderate association with the thickness of the labial gingival tissue. Therefore, it is not always necessary that thin gingival tissues have thin underlying bone and effect esthetic treatment outcome.
There was partial root coverage gained in all cases that ranged from 1 to 3mm which was approximately 50%. This proves the high predictability of the technique even in Millers class III gingival recession. Creeping attachment was also observed in case I and II ranging from 0.5mm to 1mm. Creeping attachment is apparently best observed on mandibular anterior teeth with narrow recessions [23, 24] . This phenomenon can be detected 1 to 12 months after graft surgery with an average coverage of about 1 mm. A long term stability of gingival margin was obtained in all cases at two years and it might be speculated that other factors might play a role in healing in FGG to affect the esthetic outcome. An adequately vascularized recipient bed appears to be an important factor in determining functional and esthetic outcomes [25] . In all our cases, the vascular bed was prepared by enhancing local blood flow. Clinically in case I and III, the recipient DOI: 10.9790/0853-1603071924 www.iosrjournals.org 23 | Page bed was more vascular which might have resulted in better esthetics, though not evaluated histologically. Frenotomy procedure has also been hypothesized to increase vascularization and improve esthetics, however in our cases; it did not seem to aid in improving esthetics. The position of fully erupted teeth and inclination of roots might also be some of the factors to apparently affect vascularity and hence the healing and esthetic outcome in FGG. In case II the roots seemed prominent and teeth were positioned labially in case IV. Though there was no fenestration or dehiscence encountered during the recipient bed preparation. These factors have been evaluated less in clinical trials which might have influenced the esthetic outcome in our cases.
The patient plays a more important role in determining success in aesthetic procedures and in the acceptance of the postsurgical outcome [26] . Only one patient presented with pain symptom at donor site at day 3 that subsided completely by day 10. There was no bleeding from the donor as well as recipient site after surgery and the healing was uneventful. A Visual analog scale (VAS) was used that gave an average score of 7.1 can be considered good. 
III. Conclusion
Free gingival graft technique is a versatile and predictable procedure. Esthetic results can vary depending on tissue characteristics proper of each patient. There is little information available as to whether tooth position (buccal or lingual), root prominence, and vascularity of recipient bed might influence the outcome of mucogingival procedures. Various factors still need exploration and controlled trials to determine the factors that affect healing of FGG. These can act as a decisive factor for choosing the procedure as well as manage patient's expectations.
